Introduction
A knowledge of the behaviour of the lattice waves is essential in the study of numerous physical properties of metals such as specific heat, thermal and electrical conductivity etc. The prolem of devising an adequate description of a lattice of ions subject to vibration remains a major one. Nevertheless, the lattice dynamics of metals has been the subject of a number of recent theoretical investigations.
Several phenomenological models [1] [2] [3] [4] [5] have been proposed for the lattice vibrations of metals. These models essentially use the effect of the electron gas on the lattice vibrations explicitly on the basis of the de Launey [6] , Bhatia [7] , Sharma and Joshi [8] , Krebs [9] and Cheveau [10] theories. However, all these lattice dynamical models suffer from one drawback or the other. In these case of the transition and noble metals the main drawback with these approaches is the neglect of the d shelld shell central interactions.
In the present paper we have used our model [11, 12] , which takes into account the d shelld shell central interactions up to the second neighbours for the calculation of dispersion curves and the temperature dependence of phonon limited electrical resistivities along the three principal symmetry directions [£00], [££0] and [£££] in noble metals. This study is motivated by the fact that several authors have extensively investigated the elastic properties of the noble metals and that detailed experimental phonon dispersion curves for coherent inelastic neutron scattering and measurements of the temperature variation of the electrical resistivity over a wide range of temperature are available. 
Theory
The secular determinant determining the angular frequencies a> (= 2jtv) of the normal modes of vibration in a cubic lattice can be written as
where M is the mass of the atom, q the phonon wave vector and I the unit matrix of order three. The diagonal and non-diagonal elements of the dynamical matrix D(q) are:
where Ci = Cos (a q{), Si -Sin(a^), i = l,2, 3, and a is semilattice parameter. The value of N can be evaluated from the determinant
The typical elements of the dynamical matrix D'(q) are expressed as
Here we have denoted the force constants for ion core-ion core central interactions out to second neighbours by ai and y. 
where
e is the unit polarization vector, u\ and u2 are as defined by Krebs [9] and kc is the Bohm-Pine screening parameter (kc = 0.353 (ro/ao) 1/2^F ; a o, and ky are Bohr's radius, the interelectronic distance, and the Fermi wave vector, respectively).
In the long wavelength limit (q 0) the dynamical parameters (ai, a2, ßi, ß2, K and A') can be parameterised in terms of macroscopic elastic constants of fee lattices by the relations ai + /?i = -2a C44 ,
These equations, together with the three equations for the zone boundary of the transverse branches in the [£££] and [COO] and of the longitudinal branch in [COO] directions form a sufficient set of equations to calculate the six unknown force constants of the model.
The frequency vs. wave vector dispersion curves along the highly symmetric directions, in which the lattice waves are either wholly longitudinal (L) or wholly transverse (T), are computed for Cu, Ag and Au from the solution of the secular equation (1) . The input data for finding the force constants of these metals are given in Table 1 and their calculated values in Table 2 . The elastic constants used are due to measurements of Overton and Gaffney [13] for Cu and Neighbours and Alers [14] for Ag and Au.
In the relaxation time approximation, the phonon limited electrical resistivity is expressed by Ziman [15] as Qt = (m/n z e 2 ) re _1 ,
where e is the electronic charge, m the bare electron mass, n the number of ions per unit volume and z the valency of the metal. In the pseudopotential approximation and using the simplest trial function the relaxation time (for lattices with cubic symmetry) re -1 for electron scattering by lattice oscillations is expressed by Baym [16] is the Fermi wave vector, Q the solid angle in the wave vector space, V(q) the pseudopotential form factor and FF the Fermi velocity. S(q), the structure factor depending solely on the lattice dynamics of the material, is given by
where M is the mass of an atom, coqj the angular frequency of the phonon wave vector q with polarization index j, eqj the polarization vector and
In deducing the expression (11), it has been assumed that the Fermi surface is spherical and the pseudopotential matrix element <k' | V | ky is a function of q alone.
Here we report an investigation of the temperature dependence of the ideal electrical resistivity of noble metals using pseudopotentials for electron ion scattering. The pseudopotential form factors V (q) are taken from the Moriarty [17, 18] 
Results and Discussion
The calculated lattice waves dispersion curves [24] in the temperature range 200-300 K. [21] . [tto] Their experimental values are in close agreement with the recent investigations of Moore et al. [25] for copper and of Matsumura and Laubitz [26] for silver in the temperature range 80-350 K. As is seen from Figs. 4-6, the general behaviour of the computed curves is very similar to that of the experimental ones. Thus the present study indicates that the temperature dependence of the electrical resistivity predicted by Ziman-Baym's theory and employing our model for the phonon spectrum is reasonably consistent with experiment. The results further show that the electrical resistivity of metals is very sensitive to the detailed variation of the pseudopotential form factors. The discrepancies between theory and experiment observed in the present study are not unexpected and may be attributed to the neglect of ion core-ion core angular interactions, ion-core-conduction electrons interactions, the assumption of short range interactions [27, 28] and the neglect of the flexibility of d-orbitals in the present calculations. The neglect of anharmonic contributions such as the Debye Waller factor and various multiphonon processes in the lattice may, however, also contribute to the discrepancies in the electrical resistivity. At higher temperatures multiphonon processes become important and the one phonon approximation, on which formula (12) is based, become less valid.
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